Summary. The dominant follicle of oestrous ewes was injected with saline or indomethacin. Treated follicles were obtained at 2 and 10 days after treatment and examined histologically. Indomethacin-injected follicles were abnormally enlarged and remained unruptured. On Day 2 after treatment, these follicles appeared grossly hyperaemic. The follicular walls of control and indomethacin-treated groups had luteinized. Blood samples for the measurement of serum progesterone were collected from animals with their ovaries left intact. Systemic progesterone and oestrous cycle lengths were unaltered by drug administration. It appears that prostaglandins are essential for ovulation in the ewe. The occurrence of ovulation per se was not a prerequisite of ensuing luteal-phase normality.
Introduction
There is now overwhelming support for the concept that prostaglandins, synthesized within the preovulatory follicle in response to a gonadotrophic stimulus, are involved in the ovulatory mechanism of several mammalian species (Espey, 1980; Inskeep & Murdoch, 1980; Armstrong, 1981) . Much of the research in this area has been based on the use of inhibitors of synthesis of prostaglandins, particularly indomethacin. Although this drug was capable of preventing follicular rupture in rats Orczyk & Behrman, 1972) , rabbits (Grinwich, Kennedy O'Grady, Caldwell, Auletta & Speroff, 1972) , monkeys (Wallach, de la Cruz, Hunt, Wright & Stevens, 1975) and pigs (Ainsworth et ai, 1979) , it apparently did not affect the transformation of follicular tissue into luteal tissue. Therefore, the mechanisms regulating ovulation and luteal development and function might be completely separable.
The objective of the succeeding experiment was to determine whether a small quantity of indomethacin injected directly into the antrum of the preovulatory follicle of the ewe would block ovulation without subsequently altering luteal endocrine activity or the duration of the luteal phase.
Materials and Methods
General. Western-range ewes were observed for oestrous behaviour with vasectomized rams at 12-h intervals. The first day of standing oestrus was considered Day 0 of the oestrous cycle (average length~1 7 days).
At 12 h after the first detection of oestrus, ewes were anaesthetized by intravenous injection of thiopentone sodium and prepared for mid-ventral abdominal laparotomy. The Murdoch, Nix & Dunn, 1983) . Ovaries were inspected for an ovulation point and luteal tissue with respect to the preovulatory follicle noted at the time of first surgery. A blood sample was collected from the vein draining the ovary with the luteal structure and serum radioimmunoassayed for progesterone. The assay procedure and antiserum (No. 337) have been described (Niswender, 1973) and implemented for use in our laboratory (Moseley, Forrest, Kaltenbach & Dunn, 1979) . The sensitivity of the system was 00078 ng/tube and intra-and inter-assay coefficients of variation were < 12%. The ovarian structure of interest was isolated from surrounding tissues, fixed in 10% buffered formalin and processed for standard haematoxylin and eosin histology. Serial sections (8 µ thickness) of these tissues were examined by light microscopy.
Systemic concentrations ofprogesterone throughout the post-treatment oestrous cycle. Eight ewes per group were treated as described above with the exception that ovaries were not removed on Day 2; from the day after the 2nd laparotomy (Day 3) until the expression of oestrus, blood samples were collected via jugular venepuncture at each twice daily heat check. Progesterone concentrations in the serum were measured as indicated above.
Effect of indomethacin on synthesis ofprostaglandin within the periovulatory follicle. To Fig. 2 ). Blood vessels were often quite pronounced in the wall of these follicles.
Morphological luteinization of the wall of the control and drug-treated follicles was apparent from microscopic examination of tissues which were collected on Day 2. However, compared with control follicles, the tissue layer of indomethacin-treated follicles was distended (PL 1, Figs 3 & 4) , and as observed superficially, blood vessels within the walls of these follicles appeared to be dilated and engorged; numerous blood cells were consistently found within the luteal tissue (PI. 1, Fig. 4 ) and follicular cavity. Cells of the cumulus pedicle and corona radiata of all the follicles injected with indomethacin had dispersed, leaving a degenerate oocyte floating within the follicular antrum. Ovarian venous concentrations of serum progesterone (mean ± s.e.m.) were higher for ovaries containing luteinized unruptured follicles than for ovaries with ruptured follicles (178 ± 28 compared with 112 ± 23 ng/ml, respectively; < 0-05).
Although ovulation was inhibited by indomethacin, the length of the post-treatment oestrous cycle was not altered : 17-1 ± 0-4 days in control ewes, 16-9 ± 0-4 in the indomethacin-treated ewes. Likewise, patterns of concentrations of progesterone in jugular venous sera throughout the luteal phase were similar for both groups (Text- fig. 1 At 12 h after treatment, 3 of 6 control follicles and 0 of 6 indomethacin-treated follicles had ruptured. Indomethacin markedly suppressed follicular content of PGF-2ot (1-8 ± 0-6 compared with 13-4 ± 1-9 ng/follicle; < 0-01 Orczyk & Behrman, 1972) and rabbits (Grinwich et (Armstrong, Grinwich, Moon & Zamecnik, 1974; Hamada, Bronson, Wright & Wallach, 1977) . The present report extends to the ewe the observation that inhibition of follicular synthesis of prostaglandins by indomethacin is effective in preventing ovulation, and supports the contention that the drug has its effect within the preovulatory follicle (indomethacin was administered to the follicle directly, in a small amount, after the expected time of the preovulatory surge of LH). The formation of luteal tissue in the ewe is apparently not prostaglandin-dependent. These findings are consistent with the feeling that the prostaglandins are mediators of LH-directed ovulation, but not an obligatory component in the luteinizing action of LH (Phi, Moon & Armstrong, 1977) .
The macroscopic appearance of follicles that had been injected with indomethacin was striking and these structures could have been classed as luteinized cysts-the follicles were at least twice the size of normal ovulatory follicles, yet had failed to rupture. The vessels and tissue of these follicles were engorged with blood on Day 2, and, although indomethacin is generally thought of as an antiinflammatory drug, indomethacin-treated follicles were conspicuously inflamed. Murdoch et ai (1983) have reported that ovarian blood supply to the ovine follicle destined to ovulate increases during the time of the surge of LH and is followed by a precipitous decline in blood supply as the time of follicular rupture approaches. Since follicular tissue PGE-2 (a vasodilator) concentration is known to be low and PGF-2a (a vasoconstrictor) to be elevated at the time of follicular rupture (Murdoch, Dailey & Inskeep, 1981 ), it was speculated (Murdoch et ai, 1983) limited. If a drug that would inhibit the follicular synthesis or ovulatory action of prostaglandins could be delivered to the ovary via a local mechanism, a problem such as the one described above might be circumvented. An intrauterine delivery system may be a possible approach, especially since a direct vascular relationship exists between the uterus and ovaries of a number of species (Ginther, 1974) , including man (Bendz, Einer-Jensen, Lundgren & Janson, 1979) . 
